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SUMMARY 
An experimental bob-white ll1anagement area was divided into 
two parts, the northern part of which was designated as the 
pay-shooting area because the farmers were permitted to charge 
$1 per man-day for hunting privileges. The southern part was 
designated as a free-shooting area because the farmers were not 
permitted to charge for hunting, but instead were paid 10 cents 
an acre by the Iowa State Conservation Commission in 1936 and 
1937. Both areas were to carry out identical, recommended game 
management practices. 
Designated game management practices in 1936 included: (1) 
Planting sorghum and Korean lespedeza; (2) setting out trees; 
(3) fencing an eroding ditch or a feeding station; and (4) 
constructing a feeding station; in 1937, the stipulated practices 
were growing a food patch and fencing a gully. The materials, 
except fence posts, for these practices were furnished the farmers 
without cost. 
Part of the designated game management practices was per-
formed by 100 percent of both owner and tenant operators in the 
south area and by 75 percent of the owner operators and 67 
percent of the tenant operators in the north area in 1936. The 
cost for performing these game management practices, including 
materials and the acreage fee, was 13 cents an acre for the south 
area and 3 cents for the north area in 1936, and less in 1937 
because less materials were furnished. Little difference was noted 
between the amount and effectiveness of game management 
practiced by owner and -tenant operators. In the winter of 
1939-40, 20 fanners (10 owners and 10 tenants) fed quail during 
the winter, and only 2 had fed them during the winter of 1936-37. 
During the period of the investigation three winters and one 
summer offered adv~rse conditions for bob-white survival and 
production. In contrast to the unfavorable seasons, two con-
secutive summers and two winters were exceptionally favorable 
for bob-white. The three severe winters caused calculated losses 
of 88, 75, and 55 percent of the quail. _ 
The lowest calculated population density for the area was one 
bird to 85.7 acres, and the highest was one bird to 3.3 acres, a 
population built up during three consecutive rearing seasons. 
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The highest calculated percentage rate of recovery was 457 
percent, which occurred during the season when the breeding 
population was the lowest, and the lowest percentage rate of 
recovery was 84 percent when the breeding population was the 
highest. 
Hunting of quail was permitted in the season of 1936 and 
again in 1939. The farmers allowed very little hunting in 1936 
and 211 birds were reported taken by hunters in 1939. As far 
as is known -no hunter on either area was charged for the 
privilege of hunting. 
Development of a Bob White 
, 1 
Management Area in Southern Iowa 
By EARL SANDERS 
In 1935 the Iowa State Conservation Commission surveyed the 
progress of its game management area plan and found that it 
was not accomplishing desired results in many cases (5). To 
assist in bettering that plan the Iowa Cooperative Wildlife 
Research Unit in the same year commenced a 5-year investigation 
of the ecology of the Eastern Bob-white, C alinus virginianus 
virginianus (Linnaeus), including agricultural factors related to 
the production and harvest of a yearly shootable surplus of the 
bob-white on a bob-white management area in southern Iowa. 
The importance of the relationships of different factors affect-
ing both agriculture and wildlife are well expressed by Drake (1) : 
"Broadly speaking, wildlife restoration, reforestation, land utili--
zation, water utilization, flood control, insect control, disease 
control, soil improvement, plant production, animal production, 
and other activities are all an integrant part of the unity of 
conservation and perpetuation of natural resources." 
For this investigation two adjacent game management areas 
already organized and here designated as the north area (4,739 
acres.) and the south area (2,974 acres) were combined to form 
an experimental bob-white management area. It is situated in 
south central Iowa and contains parts of Woodland and High 
Point townships, Decatur County, and parts of Clay and Jefferson 
townships, Wayne County. The exact location and boundaries 
of the area are shown in fig. 1. The topography of the 
area is very uneven (fig. 2). Originally an oak-hickory forest 
covered the uplands, and elm-ash-walnut stands covered the more 
gentle slopes and bottoms. 
The removal of 90 percent of the timber and the cultivation of 
the land during the past 100 years aided in the formation of many 
1 The research was under Dr. George O. Hendrickson, Department 
of Zoology and Entomology. and Dr. Logan J. Bennett, Leader of the 
Iowa. Cooperative Wildlife Research Unit, and his successor, Thos. G. 
Scott. Watson E. Beed and Robert Moorman, graduate research as-
sistants, the writer's predecessor and successor respectlvely on the 
bob-white experimental area, supplied data. The farmers of the area, 
and particularly the leaders, Floyd Fleming and Eben Carver, were at 
all times friendly and helpful. - . 
Project No. 494 of the Iowa Agricultural Experiment Station, Ames, 
Iowa. The Fish and Wildlife Service (U. S. Dept. of the Interior), Iowa 
State College, Iowa State Conservation Commission, and the American 
Wlldllfe Institute cooperating. Abridged from writer's doctoral thesis 
No. 664 on file In the Iowa State College Library. 
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County Experimental Bob-white Management Area. 
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Fig. 2. Topographic map of Decatur-Wayne County Experimental 
Bob-white Management Center. 
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gullies up to 25 feet deep. Uncontrolled water runoff eroded 
much of the humus and loess along with some of the drift from 
the uplands and slopes and deposited part of these materials on 
the flooded lowlands. A drainage ditch, dug in Steele Creek to 
relieve this flooding, has become much wider and deeper in the 
10 years since the dredging. On about a fourth of the area the 
available ground water supply has been gradually decreased by 
the ditch, as is indicated by the disappearance of most of the 
once numerous springs, and the lowlands are more tillable than 
they were 10 years ago. 
METHODS OF RESEARCH 
The area, during the writer's first residence period from Aug. 
24 to Dec. 16, 1936, contained 37 farm units, and each operator 
was interviewed on at least six different occasions. Careful 
repeated searches of cover and feeding areas on ·four sections 
were made to count the bob-whites. Late in autumn 15 coveys 
were selected for winter survival observations. 
During the second long residence period, ·Mar. 28 to June 
12, 1937,_ the IS coveys were !;hecked, and each farmer was 
interviewed at least three times. 
After June, 1937, 76 days in all were spent on the area, with 
the periods varying from a few days to three weeks .. 
GENERAL BOB-WHITE FOOD 
AND COVER CONDITIONS 
The 1936 growing season was very unfavorable for plant life 
- a severe grasshopper (MelanD pus) outbreak was such that only 
the hardiest plant species maintained even stunted growth. Sum-
mer bob-white cover was reduced to almost leafless herbs and 
shrubs. Wild shrubs and vines failed to mature fruit. Weeds 
and other wild food plants developed a small quantity of poor 
quality seed. Corn, oats, cowpeas, soybeans, and Korean lespedeza 
were almost total failures. Sorghums withstoQd the drouth and 
the grasshoppers the best of any crop, and during the five weeks 
of warm rains, beginning Sept. 13, grew rapidly and matured 
much seed. 
In 1937, farmers in this locality reported crops were the best 
they had been in five years. Grasshoppers did little damage in 
spite of the fact that the concentration of grasshopper eggs per 
unit area in Decatur County was reported t6 be among the highest 
in the state during the winter of 1936-37 (Drs. Carl J. Drake and 
George C. Decker, Iowa State College, unpublished data). Two 
periods of heavy, beating, cold rains in May reduced numbers of 
newly hatched hoppers, and late in May and early in June a 
period of humid, warm weather made conditions favorable for-
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parasites and fungi to kill many grasshoppers. A complete 
county-wide organization was formed for the distribution and 
use of poison bran, which was of material assistance where needed. 
Grasshoppers that survived this series of adverse conditions found 
an abundance of tender wild plant growth which kept them from 
migrating to grain fields and meadows. ' 
Native wild food and cover plants and agricultural crops 
provided game and seed-eating birds with an abundance of food 
and excellent cover during the unusually mild winter of 1937-38. 
In 1938, however, a lack of moisture at critical periods and 
insect injury, principally chinch bug (Blisstts leucopterus) , cut 
the yield of farm crops, especially that of corn. Although bob-
white native food and cover plants had not made the rank growth 
of the previous season, an abundance of both matured. . 
In 1939, game food and cover were as plentiful as in 1938. 
AGRICULTURAL CROPS AND BOB-WHITE 
MANAGEMENT 
The average size of individually fenced .fields was estimated 
to be about 40 acres. Some fields were seeded to two or more 
kinds of crops. The larger enclosures were usually pastures that 
contained 40 to 120 acres. The smaller plots were usually planted 
with sorghum, millet, soybeans or some other similar crop, bene-
ficial to the bob-white when properly managed. 
, Corn was the first cereal crop in economic importance (table 
1). The growing fJf corn on the area was a beneficial practice in 
bob-white management. Most of the corn was husked in the 
fields, hauled to the farmsteads and cribbed for later use; This 
method of harvesting was of direct bendit to the quail until live-
stock, which were turned into the fields, had eaten all of the waste 
corn or had tramped down the vegetation until little cover re-
mained for the birds. The practice of pasturing the husked fields 
by all kinds of livestock was very detrimental to the bob-white 
carrying capacity of the fields both from the standpoint of cover 
and available food. If it were possible to leave some part of the 
fields best suited to sheltering the quail during the most adverse 
conditions, the untrampled vegetation and a little corn left as 
food would be of great value in times of emergency. From 
conversations with hunters and farmers it was found that little 
attention had been given to this particular phase of management. 
A small amount of corn was cut and shocked and left standing 
in the fields. In some instances these shocks were very beneficial 
to the quail because they were located near shelter cover. In 
emergencies of deep snows they served as an excellent food 
supply. 
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TABLE 1. USAGE DISTRIBUTION OF THE LAND . 
North 
. 1 South Total 
area \. area area 
No. of Per· I No. of Per· No. of Per· Crop Year Acres cent Acres cent Acres cent 
1937 608 14.11 I 434 15.42 1042 14.63 Corn 1938 670 14.51 418 14.44 1088 14.48 1939 622 13.47 433 14.76 1055 13.97 
1937 302 7.01 I 190 6.75 492 6.91 Oats 1938 460 9.96 265 9.16 725 9.65 1939 358 7.25 223 7.60 581 7.69 
1937 134 3.11 I 12 .43 146 2.05 Wheat 1938 121 2.62 0 0.00 121 1.61 1939 79 1.71 8 .27 87 1.15 
1937 101 2.34 I 25 .89 126 1.77 Rye 1938 32 .69 4 .14 36 .48 1939 10 .22 17 .58 27 .36 
1937 612 14.20 I 549 19.51 1161 16.30 Meadow 1938 554 11.99 457 15.79 1011 13.46 1939 705 15.26 452 15.41 1157 15.32 
1937 2455 56.97 I 1445 51.35 3900 54.75 Pasture 1938 2614 56.59 1666 57.57 4280 56.97 1939 2548 55.16 1660 56.58 4208 55.71 
1937 40 .93 I 38 1.35 78 1.09 Sorgbum 1938 53 1.15 48 1.66 101 1.34 1939 32 .69 10 .34 42 .56 
1937 11 .26 I 5 .18 16 .22 l\[illet 1938 5 .11 0 0.00 5 .07 1939 0 0.00 0 0.00 0 0.00 
1937 36 .84 I 6 .15 42 .59 J.egurnes 1938 73 1.58 24 .83 97 1.29 1939 198 4.29 95 3.24 293 3.88 
1937 10 .23 I 135. 4.80 145 2.03 Fallow 1938 37 .80 12 .41 49 .65 1939 67 1.45 46 1.57 113 1.50 
SMALL GRAINS 
Oats was the most important of the three small grain crops 
grown on the area (tahle 1). As the oats seeded in the spring 
usually matured about June 15, shattered grain and small amounts 
missed by cutting probably were not available in good condition 
to any extent in winter, and usually livestock grazed the stubble. 
Wheat and rye as agricultural crops were of minor importance, 
as shown by the data in table 1. . 
The small grains were frequently used as a nurse crop for 
newly seeded clover and timothy. 
MEADOW 
Meadow is used here to designate fields 011 which a hay 
crop of timothy in pure or mixed stands was harvested (table 
1). The value of meadows in the life of the bah-white has not 
been determined for this part of its range. Some of the timothy 
crop was stacked in the fields or placed in barns, and the remainder 
was threshed for seed. When sufficient fresh growth was made 
after cutting, the meadows were pastured by livestock. 
In the spring some of the farmers burned the dried grass 
remaining from the previous year, claiming that an earlier growth 
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was secured by exposing the ground to the direct rays of the sun. 
This burning rendered the fields useless to bob-whites until 
su f ficient growth had been made to conceal them. 
PASTURE 
More land was used for pasture than for all other purposes 
combined (table 1). The land classed as pasture includes timber 
or woods pasture, open pasture, timber and waste. The largest 
percentage of pasture land was included in what has been termed 
timber or woods pasture. These pastures have from a few to 
many trees but are lacking in underbrush and in its place have 
varying amounts of grass, generally bluegrass, growing under 
the trees. It was estimated that about 20 percent of the land in 
the area was timber pasture. 
The acreage of open pasture that had only a few or no scattered 
shade trees about equalled that of the timber pastures. An 11-
acre fenced wooded plot not pastured by livestock at some time 
during the year was the only ungrazed timber found. 
. Waste land, including gullies, ditches and thickets that produced 
little or no grass, constituted about 5 percent of the total area. 
The land included under pasture was important in the manage-
ment of bob-white for two reasons: (a) 53.65 percent of the 
total area was included in this classification, and (b) almost all 
of the permanent cover, other than that found along fence rows, 
was in these enclosures. Part or most of each covey range in 
which birds were found was in a pasture adjoining a grain -field. 
Over one-half the fence rows in all the fields as well as in the 
pastures contained varying amounts of weed., shrub and tree 
growths that provided good environment for quail. 
Some of the gullies and eroding ditches contained weedy and 
shrub growths with intermixtures of grass,· which provided 
excellent shelter for bob-whites. Other gullies were entirely 
useless because of their barrenness caused by continued erosion. 
The. few thickets found on the area designated as pasture 
provided a high quality of shelter and cover for bob-whites 
bec~se they were located near other favorable environment. 
Borders refer to a strip of land on which the plant growths 
ranged from low forbs along the outer edge of the woods to 
stands of large trees that have shut out the lower level of forest 
plant growths. Such strips varied from a few yards to as many 
as 75 yards in width. These strips constitute the really usable 
part of a forest or woods to the bob-white. These borders were 
around the 11-acre tract of timber and around approximately 
275 acres of timber pasture. 
SORGHUM, MILLET, LEGUMES AND FALLOW 
The remaining types of land usage practiced in this area 
during the period of investigation were land fallow and the 
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TABLE 2. NUMBER OF ANIMAL UNITSl AND AORES TO ANIMAL UNIT 
BASED ON TOTAL AOREAGE OF PASTURE OPERATED ON AREA. 
Year 
1937 
1938 
1939 
All ope~ators 
North area 
No. of I 
units 
482 
444 
656 
Acres 
per 
unit 
5.09 
5.89 
3.B6 
South area 
No. of I 
units 
255 
300 
276 
Acres 
per 
unit 
5.6.7 
5.55 
6.01 
Total area 
All operators 
No: of I 
units 
737 
744 . 
932 
Acres 
per. 
unit 
5.29 
5.75 
4.51 
1 An animal unit is equal to: 1 horse, 1 cow, 4 colts or 4 calves under one 
year, 7 sheep, or 14 lambs, as stated by Schickele (9). Hogs and pigs were not 
included. • 
growing of varieties of sorghum, millet and legumes. The 
legumes grown were alfalfa, cowpeas, soybeans, Korean lespedeza 
and sweet clover. The land listed as fallow was not placed in 
any crop or used as pasture. . 
As these four land uses in many instances were of material 
assistance to the birds, 'a more thorough analysis of the crops 
grown will be presented in the section, "Game Management 
Practiced by the Farmers." 
LIVESTOCK AND BOB-WHITE- MANAGEMENT 
ON THE AREA 
The total grazing pressure of horses, cattle. and sheep in terms 
of animal units is presented in table 2. 
The methods ,of pasturing horses probably had no detrimental 
influence on the bob-white. Most of the horses were used as 
work animals for the seeding and cultivation of the crops. When 
not in use, these horses were kept in stables or turned out into 
small pastur~s near the farmsteads. 
During the ip-vestigation not enough cattle were on the area 
to damage seriously the bob-white environment except, perhaps, 
on three farms. Iri 1939, 6 of the 24 farms on the north had 
58 percent of the cattle and 2 of the 14 farms in the south area 
had 52 percent. Heavy grazing on a few farms probably did 
some damage to the bob-white's environment. 
Hogs were kept in small pastures in summer and later were 
finished for market in small feed lots or pens. Because hogs 
seldom had access to large areas on the farms, they were not a 
menace to bob-white production. . 
In two instances damage by sheep to quail environment was 
more discernible than that by any other livestock. In the south 
area, a 208-acre farm which had no sheep in 1936 and 1937 
then had excellent bob-white cover and more coveys of birds. than 
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the average farm on the area. In 1939 little cover of any type 
suitable for bob-white remained on this farm, following grazing 
by 194 sheep in 1938 and 173 sheep in 1939. A farm in the 
north area that had no sheep in either 1936 or 1937, in 1939 had 
24 sheep that grazed on a 25-acre pasture. Two coveys of bob-
white used this pasture as part of their range in 1936, but in 
November, 1939, it was entirely unsuited for quail. 
GAME MANAGEMENT PRACTICED BY THE FARMERS 
SEASON OF 1936 
Sorghum seed, Korean lespedeza seed, trees and barbed wire 
were furnished without cost to all the farmers in the spring of 
1936 to be used in such game management practices as planting 
food patches, seeding eroding hillsides, planting winter cover and 
fencing gullies. A fee of 10 cents an acre was paid farmers on 
the south area at this time to put these practices into operation; 
those on the north area were not paid this fee but were permitted 
to charge $1 per man-day of hunting. . 
In preparing data for tables in this section six farm operators 
who had land in both areas were classified in the one in which 
more of their land lay. This placed four in the north area and 
two in the south and eliminated duplication in treatment of data. 
The two varieties of sorghum seed given the farmers were 
Amber Sorgo and Grohoma. Ten pounds of either variety, the 
amount of seed recommended to plant one acre in rows, were 
supplied each farmer desiring it. An examination of table 3 
shows that although a few more tenants than owners accepted 
seed, almost identical percentages of each of the four groups of 
farm operators planted sorghum. After June 15, 1936, the 
growing season became very unfavorable because of hot, dry 
weather and a severe grasshopper outbreak. Sorghums withstood 
TABLE 3. RESUL.TS OF DISTRIBUTION AND USE OF SORGHUlIi SEED 
GIVEN TO FARMERS, 1936. 
North area South area 
Owner I Tenant 
operator operator 
Owner Tenant 
operator operator 
I Per· I I Per· No cent No I ccnt 
li'a-rmers receiving i I seed 14 87 9 100 5 83 6 100 Farmers receiving 
no Becd 2' 13 0 0 I 1 17 0 0 Farmers planting 
seed 11 69 6 67 I 
" 
67 
" 
67 
Farmers planting I 
no seed 3 19 3 33 I 1 17 2 33 Fields matured I seed 7 42 3 33 I 3 50 3 50 Field~ partly· t 
rna tured seed 3 I 19 0 0 I 0 0 0 I 0 Fields maturing no Bccd 1 I' 3 I 33 ! 1 17 1 17 
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TABLE 4 .. RESULTS OF DISTRIBUTION AND USE OF- IJESPEDEZA SEED 
GIVEN FARMERS FOR GAME MANAGEMENT PRACTIOES. 1936. 
North area South area 
Owner I Tenant 
operator operator 
Owner I Tenant 
operator' operator 
I Per· I I Per· No cent No cent No I ~::t I No I ~:~i 
Farmers receiving 
I 
I I seed 13 81 9 100 I 6 .- 100 6 100 }4'armers receiving 
no seed 3 19 0 0 I 0 0 0 0 ll'armers planting 
seed 11 69 (j 67 
I 
5 83 6 100 }'armers planting 
17 0 no seed 2 13 3 33 1 0 
Fields matured I seed 3 19 3 33 
I 
0 0 1 17 
Fields partly· 
33 2 I 33 matured seed 2 13 1 11 2 Fields maturing no seed 6 38 2 22 I 3 50 :J 50 
these adverse conditions best of any crop. Each farmer who 
wished to try Korean lespedeza was given 1 bushel of seed to 
plant between 2 and 20 acres, depending on the method and 
purpose of seeding, and the results are shown in table 4. The 
number of farms on which lespedeza matured seed was small, 
and as a result the first year's introduction of this plant was of 
little practical benefit to the bob-white. 
Livestock was partially responsible for continued active erosion 
and the spread of ditches and gullies by trampling down and 
grazing the sides and edges. In an attempt to control this cause 
of erosion and hasten establishment of protective cover of benefit 
to bob-white, barbed wire was provided each farmer who wished 
to enclose part of some ditch or gully. The farmers were asked 
also to fence against stock one winter feeding station for 
bob-white. (See table 5.) 
The Clark-McNary Cooperative Nursery, operated by the 
Department of Forestry, Iowa State College, and the Iowa 
State Conservation Commission donated 5,175 trees which were 
trucked to the area May 5, 1936. The species and number of 
trees were: Red pine, 2,275; western yellow pine, 1,500; Scotch 
pine, 950; jack pine, 250; Chinese elm, 100; and osage orange, 
100. The trees, ranging from 12 to 20 inches in height, were given 
good care before distribution to farmers (table 6) and in a few 
days most of them were set out. No special instructions were given 
for setting the trees, except that they were to be placed along 
gullies and ditches and on hillsides to assist in controlling _ rapidly 
eroding places and to provide cover for game. Some farmers, 
especially careful of the young trees, dug rather large holes for 
them and watered the trees as they were set. The season was 
quite moist from Apr. 1 to mid-June, followed by abnormally 
high temperatures accompanied by hot, dry, southwest winds. 
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TABLE 5. RESULTS Oll' D.ISTRIBUTION AND USE O~' W'IRE 
GIVEN FARMERS. 1936. 
North area South aren 
Owner Tenant Owner Tenant 
operator operator opera tor opera tor 
No I ~:~t I No I ~:~i I Per· I I Per-No cent No cent 
J!'armers r~ceiving I I j 
I 
wire 9 50 2 22 I 4 67 5 I 83 Farmers receiving I 
nO wire 8 ·50 7 78 I 2 33 1 I 17 Spools of wire I 
received 21 8 I 8 11 I }'arrners using I 
wire 2 12 0 0 I 1 17 
3 I 50 
Farmers using 
t 
I 
no wire 6 38 2 22 3 50 2 I 33 
Spools of wire 
I used 2 0 I 1 3 Spools of wire I I not used 19 8 ! 7 8 
The trees were not affected by the grasshopper outbreak, but all 
were dead by spring, 1937. 
Even with the adverse results, approximately 20 percent more 
of the farm operators in Dec., 1936, expressed' their desire 
to attempt growing trees in 1937. Since the trees were donated, 
the only cost was that of transportation, $19.60. 
A summary of each of the game management practices per-
formed by farmers in 1936 is presented in table 7. No farmer 
performed all designated practices. Several farmers are counted 
more than once since they carried out two or more practices in 
management. Each of two tenants on the south area planted 
lespedeza and· sorghum, fenced a feeding station or an eroding 
ditch, and constructed a feeding station. Each of several owners 
TABLE 6. TREES GIVEN FARMERS. 1936, AND TREES DESIRED 
BY FARMERS, BUT NOT GIVEN. 
North area 
Owner I Tenant 
ollerator I operator 
SP'ISOIl - l!l'lIi ., ., I I Per- I I Per-~o cp.nt r No I rent . . 
I 
l;'armers receiyillg I trees 10 62 4 44 
Farmers receiving I 110 trees G 38 5 56 
I Spring - 1937 Farmers desiring 
trees 13 81 6 67 
Farmers desiring 
no trees :I 19 3 33 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 
Sonth area 
Owner 
operator 
I Per-
No I cent 
3 50 
:J 50 
I 
3 50 
3 50 
I 
Tenant 
operator 
I PPl"-
No I cent 
:J I 50 
3 I 50 
I 
I 
4 I 67 
2 I 33 
I 
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TABLE 7. SUMMARY OF GAME MANAGEMENT PRAOTIOES PERFORMED 
BY FARMERS, 1936. 
North area South area 
Owner Tenant Owner Tenant 
operator operator operator operator 
No I ~::t I No I ' ~::i I Per- I I Per· No cent No I cent 
Planted sorghum 11 69 6 67 I 4 67 4 I 67 . Planted lespedeza 11 69 6 67 5 83 6 100 
Set out trees 10 62 4 44 3 50 3 I 50 Fenced ditch or 
feeding station 2 13 I 0 0 1 17 3 I 50 Constructed -
feeding station 1 6 I 0 0 2 33 2 1 _33 
and tenants on both areas performed three game management 
practices, the most frequent combination of which was setting 
of trees, sowing lespedeza and planting sorghum. The payment 
of an acreage fee on only the south area for performance of 
game management practices apparently made little or no difference 
in the setting of trees, planting sorghum and sowing lespedeza. 
The two game management practices of fencing an eroding 
ditch or feeding station and constructing a feeding station were 
done by only 7 of the 37 farm operators on the two areas. These 
seven were four owner_ operators, two each on the north and south 
areas, and three tenant operators on the south area. Payment of 
the acreage fee on the south area may have been a factor in 
getting fanners to do these things. No game management 
practices were reported by four owner and three tenant operators, 
all on the north area. 
Summarizing game management practices performed by the 
four groups of operators in 1936, payment of an acreage fee on 
the south area may have helped obtain partial cooperation by 
100 percent of both owner and ten,ant operators, while on the 
north area where no acreage fee was paid partial cooperation was 
secured by 7S percent of owner operators and 67 percent of tenant 
operators. 
Costs for 1936 of all game management practices, including the 
acreage rental fee of 10 cents an acre paid operators on the 
south area, are summarized in table 8. When the sum of amounts 
expended on each type of game management operations on each 
area is reduced to an acre basis, it makes fair comparisons possible. 
On the south area owner and tenant operators received an average 
of 13 cents an acre for performing recommended game manage-
ment practices, while on the north area the corresponding classes 
of operator~ performed the same practices for an average of 3 
715 
cents an acre, the difference of 10 cents an acre being the fee 
to the south area operators. . 
Game management was continued by some farmers during the 
severe winter of 1936-37. Two farmers reported taking feed 
to bob-whites in their fields, and one was sure' the birds used the 
feed; five other farmers said they threw feed to bob-whites that 
came to the farmsteads; another left shocked. Grohoma in a 
field; two others left shocked corn in their fields; another stored 
his corn fodder in a woodlot in which bob-whites were known to 
be wintering; and four others put up five sorghum shelter 
stations. 
SEASON OF 1937 
When the writer returned to the area, Mar. 29, 1937, plans 
for specific game management practices for the year were explain-
ed to each farmer. Since farmers on the north area often had 
requested that they be paid the same acreage fee as on the south 
area, the 1937 plans included payment of the same fee on both 
area"s. Otherwise both areas were to be operated the same as in 
1936. In order to qualify for payment of 10 cents an acre for 
practicing game management each farmer was to do the following: 
(a) Grow some game food crop of at least one-fourth acre in a 
location near good cover, the food patch to be fenced against 
stock and left for game; (b) fence one eroding ditch against 
stock. . 
Farmers were told that their farms would be checked in 
October to see whether they had complied with these requirements 
before they would be paid the acreage fee. 
These requirements were stated and carefully explained to 
each farmer. Afterward the writer did not order or request 
directly that promises to fulfill the two requirements be met, but 
TABLE 8. SUMMARY OF OOSTS OF GAME MANAGEMENT PRAOTIOES, 1936. 
008t of 
sor-
ghum 
008t of 
lespe· 
deza 
Ooat of 
wire 
Ooat of 
land 
rentsl 
Oost of 
trees 
Total 
cost of 
items 
Oost per 
acre 
I Total North area South area area 
I Owner I Tenant I All I Owner I Tenant I All I All operator operator operators operator operator operatora operatora 
$ 5.46 $ 3.51 $ 8.97 $ 1.95 $ 2.34 $ 4.29 $13.26 
32.50 22.50 55.00 15.00 15.00 30.00 85.00 
64.05 -24.40 88.45 24.40 33.55 57.95 146.40 
0.00 0.00 0.00 109.00 188.40 297.40 297.40 
6.07 5.97 12.04 2.77 4.79 7.56 19.60 
102.01 50.41 152.42 150.35 239.29 389.64 561.66 
.04 .02 .03 .14 .12 .13 .07 
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TABLE,9. SUMMARY OF FARMERS PERFORMING GAME lIfANAGEMENT 
PRAOTICES, 1937. 
North area I South area 
Owner Tenant \ Owner 
Tenant 
9perator operator operator operator 
I Per· I Per· I I Per· I Per-No. cent No. cent No. cent No. cent 
I I 
I 
Farmers per-
,I forming all 
practices 0 0 0 0 0 0 2 28.5 
Farmers per~ I forming part 
of practices 8 47 3 37 I 1 20 2 28.5 
Farmers per· I forming no 
practices 9 53 5 63 
I 
4 80 3 43.0 
Total 17 100 8 100 5 100 7 100.0 
in his regular rounds of observation he called the attention of 
tardy farmers to the fine food patch a neighbor was planting or 
the fencing of a gully by another. At no time was any farmer 
vexed about the situation or argumentative about the problem, 
but sometimes excuses were given for delaying fulfillment of 
the requirements. 
The year 1937 was more favorable than the two previous ones 
because favorable rains aided in developing an abundance of 
forage and good crops. Consequently, it might have been expected 
that more farmers would he in a better economic position than 
during either of the two previous years and that. they would also 
be in a more favorable frame of mind to carry out more of the 
recommended game management practices. A summary of the 
farmers' performance for 1937 appears in table 9. 
TABLE 10. NUMBER AND AOREAGE OF SORGHUM, MII,LET, LEGUMES, 
AND FALLOW FIELDS. 
Fields Acres 
1937 1938 1939 1937 1938 1939 
Sorghum 23 18 10 91 101. 41 
AlfaJ(a 3 :I 6 24 19 68 
I,espe<leza 0 0 12 0 0 110 
Soybeans 4 8 7 18 51 36 
Sweet clover 0 4 10 0 27 79 
:Millet :1 1 0 16 5 0 
Fallow 5 3 9 145 49 113 
Total 3A 37 54 294 252 447 
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Late in the summer farmers on the north area were told that 
funds were not available to pay them the promised acreage fee. 
The effect this promise may have had on game management 
practices on the north area is not known. 
Only 2 of the 37 operators on the entire area performed all 
recommended game management practices, and 21 operators 
performed none of them. The two complying with all practices 
were the same tenant operators on the south area who performed 
four of the five practices recommended for 1936. 
The 12 food patches of sorghum, soybeans and millet planted 
especially for bob-white by three owner and three tenant operators 
on the north area and by one owner and three tenant operators 
on the south area matured an abundance of good seed. Sorghums 
were either cut and shocked or left standing. Most sorghum 
shocks spread, while most of the sorghum left standing broke about 
2 feet above the ground and fell over when frozen. Food 
planted for quail was protected by keeping stock out of fields 
or by fencing food patches so they were not disturbed by stock. 
Some of these fields had soybeans in shocks in addition to those 
which had small amounts of sorghum standing or in shocks. 
Fields containing shocked corn have not been included in these 
data. Shocks of corn were a valuable source of winter food for 
quail, especially during emergencies. 
Only two eroding ditches were fenced in 1937. Later, when 
tenants changed, March, 1938, both fences were removed.' 
The winter of 1937-38 was so open and mild and food so 
plentifnl that feeding quail was not necessary. 
SEASONS OF 1938 AND 1939 
Notice of the discontinuance of the 10 cents-an-acre fee was 
given early in 1938, although the two areas were to continue as 
experimental bob-white management areas. Observations and 
collections of data on game management practiced by farmers 
continued through Feb., 1940. The number of fields and the 
acreages of minor field crops of 1937, 1938 and 1939 that may 
have been of some special benefit to bob-white are listed in table 
10. Sorghum fields dropped in number from 23 in 1937 to 10 
in 1939, probably because of the return of normal summer precipi-
tation. The first lespedeza fields reported were 12 containing 
110 acres in 1939. Discontinuance of growing of millet and 
increase of soybeans may have been the result of selection by 
farmers of a crop to meet soil benefit payments under provisions 
of the U. S. Agricultural Adjustment Administration. Use of 
alfalfa increased, especially in 1939. 
The winter of 1938-39 was even more mild than that of 1937-38, 
and bob-whites required no special feeding. The following winter 
(late January and early February, 1940) was difficult for quail, 
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TABLE 11. ESTIMATES BY FARMERS OF BOB·WHITE POPULATION 
ON THEIR LAND. 
Season 
Autumn 
Spring 
Autumn 
Autumn 
Year 
1936 
193B 
193B 
1939 
No. of 
coveys 
52 
32 
99 
169 
No. of 
bird. 
879 
562 
1593 
2766 
\ - Birds \ Acres' per covey per bird 
16.9 B.B 
17.5 13.7 
16.0 4.8 
16.4 2.B 
and 20 farmers fed 26 coveys at their farmsteads. This is one 
indication of their increased concern about the welfare of this 
upland game bird. 
BOB-WHITE POPULATION FLUCTUATIONS 
- -
- CENSUS AND POPULATION ESTIMATES 
Because in the fall of 1936 a decided shortage of food existed 
as a result of the drouth and grasshopper outbreak, it was obvious 
that if the bob-whites were to survive the winter, whether mild 
or severe, most of them would have to be fed. One method of 
arousing the farmers' interest and securing· their cooperation 
was the writer's inquiry of each as to how many coveys of quail 
he had on his farm and the number in each covey (table 11). Care 
was taken not to influence replies in any way. Since farmers 
almost always gave the size and location of each covey, it was 
possible for the writer to check their estimates with his census of 
44 coveys containing 736 birds, a population density of. one 
bird to 10.48 acres. Duplicate reports of eight coveys containing 
143 birds were made by the fanners since the ranges of these 
coveys included parts of two or more farms. This duplication 
was 15.4 percent of the coveys and 16.3 percent 'of the birds 
estimated by the farmers. 
The census data in table 12 for December, 1935, and March, 
1936, were secured from Green and Beed (4). During the fall 
of 1936 the ranges of 27 of the 44 coveys were carefully deter-
mined. Plans were made to obtain winter survival data on 15 
of them. These coveys were widely scattered over the area and 
contained 238 birds, an average of 15.8 birds a covey. Their 
coverts ranged from the poorest to the best. On March 28, 1937, 
intensive field work was begun to check the 15 coveys selected 
for winter survival data and to locate any others present. During 
six weeks of searching, survivors of only 3 of the 15 coveys were 
located. On the north area one covey of four birds, three hens 
and one cock, was found in a range occupied by a covey of 21 
birds at the beginning of winter. A second covey of 20 birds 
was found i~ the north area in a range occupied by one covey 
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of 26 birds at the beginning of winter. Both coveys ranged 
near farmsteads, but the range of the larger covey included an 
adequate supply of shocked sorghum and an unused farm building 
near very brushy woods. The farmer reported that frequently 
during severe weather the birds spent the night in this building. 
The third covey was on the south area and contained five birds, 
four cocks and one hen, and these may have been the survivors 
of 2 coveys containing a total of 20 birds that had made their 
headquarters in a very brushy woodlot near a farmstead. Evidences 
of the presence of a few quail were found in a few thickets on 
the north area, but careful searching did not reveal them. Only 
these three coveys containing 29 birds were actually seen during 
these spring· observations (table 12). The writer heard no 
quail calling in other places. The farmers,· except for those 
located near these three coveys, reported hearing no quail calling 
during the spring or sumluer of 1937. When an effort was made 
to census the quail in September, 1937, the vegetation was so 
tall and dense that no reliable count could be secured. Statements 
of the number of coveys on each farm and the birds in each 
covey were obtained from the farmers in March and October, 
1938, and November, 1939. 
None of these statements could be checked against census data 
until November, 1939. The percentages of duplication found in 
the farmers' estimates for 1936 were used as correction factors 
on their 1939 statement of 169 coveys containing 2,766 birds 
(table 11), and the results gave 143 coveys containing 2,316 birds 
(table 13). Moorman's census was 2,268 birds, or ~ bird to 
3.3 acres. The corrected popUlation statement of the farmers 
was only 2.1 percent above the census data of Moorman. 
On February 16-18, 1940, the writer and Moorman found 41 
'coveys containing 534 birds (table 12). At this time 20 farmers 
were feeding 26 of the 41 coveys at their farmsteads. Twelve 
other coveys were feeding around shocked corn and sorghum, a 
soybean stack, two cribs of corn, and at one feed lot located at 
some distance from a farmstead. Only three coveys containing 
three, five and· nine birds were found at any considerable 9istance 
TABLE 12. BOB·WHITE CENSUS DATA ON GAME MANAGEMENT AREA 
IN SOUTHERN IOWA. 
Early winter Early spring 
I No. I co~!vs If No. I Birds I Acres I No. I No. I Percent I Acres of per per. of of of birds per birds covey bird coveys birds lost b' d 
1935-36 395 15.2 177 55 33.9' 
1936-37 15 238 15.8 3 29 88 
1939-40 2057 3.7 41 534 75 14.4 
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TABLE 13. SUMlIIARY OF BOB·WHITE POPULATION ON GAlIIE :lIlANAGE-
lII:ENT AREA Ob' 7,713 ACRES IN SOUTHERN IOWA. 
Autumn Winter 
population population mortality Spring 'j 
Year 
No. I Acres No. I No. I 
Av. no. 
I 
Acres 
I 
PprC('llt-
I of birds age rate Per-of per of of IlCl' No. birds bird I coveys birds per bird of lU- cont COVl'y crease 
1935 
33.91 
50S* 
I 
15.2 280· I 55 
1936 228· 44 - 736 16.7 10.4 22:1 646 I 88 
1937 90 85.7 I 29 501 17.3 
I 
15.4 457 30 I 6** 
1938 471 16.4 I 84t 1334t 15.9 5.8 183 80 6·· 
1939 12541 0.1 ~ 143t 2316t 16.2 I 3.3 84 15711 75 
1940 534 14.4 I I I I I I 
• Data by Beed on 6,000 acres proportionately increased for 7,713 acres . 
•• Errington Bnd Hamer.trom (3) estimated winter mortality loss for DO-day 
period of favorable conditions. 
t Dednction of correction factors of 15.38 percent of coveys and 16.27 percent 
of birds made on covey and population statements by farmers ill table 11. 
1 Hunters' kill of 211 birds deducted from 2.316 to get beginning winter popu-
lation of 2,105 birds. 
frol11 any concentration of cereal food. 
five and nine bird groups had separated 
ranging around two farmsteads. 
It is believed that the 
from two large coveys 
BOB-WHITE POPULATION FLUCTUATIONS 
AND CLIMATOLOGICAL DATA 
WINTER SURVIVAL 
Bob-white populations in Iowa must survive at least two critical 
periods each year, not including the hunting season. One of 
these is recognized as the winter season. Table 14 shows the 
three winters of heaviest bob-white mortality in the order of their 
severity. to be: 1936-37, with a loss of 88 percent; 1939-40, 75 
percent; and 1935-36, 55 percent. 
The weather data for the area were computed by using the 
average of the Lamoni and Millerton United States \'\feather 
Bureau Observation Stations, the latter being located in the 
country near Corydon (Reed, 7 and 8). . 
The deep snow and the accompanying low temperatures were 
important factors in the heavy mortality of quail for the winters 
of 1935-36 and 1939-40. The extreme subnormal cold in February, 
1936, kept most of the January precipitation ill the form of snow 
on the.ground, whereas with the slightly above normal tempera-
tures in February, 1940, most of the precipitation was melted. 
The severe cold of the winter of 1935-36 began Jan. 19 and 
continued to Feb. 20. Unly one day previous to this, Dec. 20, 
721 
had been zero or lower, when the temperature was -1.00 • The 
minimum temperature for 28 of these 32 consecutive days was 
zero or lower. In 1939-40 the days with the minimum temperature 
of zero or lower were distributed from Dec. 31 to Feb. 25, and 
12 consecutive days, Jan. 17 to 28, had temperatures of zero or 
lower. From an analysis of the climatological data alone for 
the winters of 1935-36 and 1939-40 (table 14), the greater bob-
white mortality should have been expected to occur during the 
winter of 1935-36, but the data do not show this (table 13). 
This is to be expected (3) because the peak population of the 
fall, 1939, was not so well situated in regard to food and cover as 
the smaller population of the fall of 1935. 
The third difficult winter for bob-white survival, 1936-37, 
was different from those of 1935-36 and 1939-40 (table 14). In 
the winter of 1936-37 only 11 days with a minimum temperature 
of zero or lower were distributed from Dec. 6 to Feb. 10, with 
an average of -2.500 for the minimum temperatures of these 
11 days. The snow and sleet that fell late in December and early 
in January were packed by a rain, and a thick layer of ice formed. 
During the remainder of January and February more precipitation 
fell and remained on the ground until the end of February. This 
period of about 46 days when the ground was sheathed in a thick 
coating of ice was the most critical period for the survival of 
quail during the investigation, as nearly all food materials were 
inaccessible. The total population of 736 birds was considered 
to have suffered the same high mortality loss of 88 percent as 
the 238 birds included in the winter survival observations. At 
the beginning of the spring of 1937 the quail popUlation was 
calculated to be 90 birds, or one bird to 85.7 acres (table 13). 
Apparently the rearing season of 1937 was an exceptionally 
TABLE 14. SUMMARY OF MINIMUM TEMPERATURES FOR DECEMBER, 
. JANUARY AND FEBRUARY: 
December, January and February temperature data 
Percent- Average age loss ~ Sum of daily 
Winter of bob- Date and Number of degrees temperature white days of season winter lowest daily of days minimum tempera ture . temperature with POllU- temperature of zerO of zero temperature lation or lower or lower of zero 
or lower 
I 
1935-36 55 }'eh. 5 - 22.0 33 - 381.5 -p.56 
1930-37 88 Dec. 7 - 9.5 11 - 27.5 - 2.50 
1937-38 0 .TIln. 31 - 8.0 10 - 22.5 - 2.25 
1938-39 6 Peh. 9 - 8.0 0 - 11.0 - 1.83 
1939-40 75 Jan. 18 - 19.5 22 -170.0 
-
7.73 
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favorable one since the rate of increase, based on the available 
data, was 457 percent, which "gave a fall population of 501 
birds or one to each 15.4 acres. 
The winter of 1937-38 was very favorable for the survival of 
quail because of an abundance of excellent food and cover, combin-
ed with above normal temperatures and below normal precipitation. 
As shown in table 13, the mortality loss of the winter 1937-38 
was estimated to be 6 percent (3). This loss of 30 birds left a 
1938 spring population of 471 birds, or one bird to 16.4 acres. 
The calculated rate of increase for 1938 was 183 percent, which 
gave a calculated fall population of 1,334 birds, or one bird to 
5.8 acres. 
Food and cover were abundant in the winter of 1938-39, and 
even more favorable temperature and precipitation conditions 
prevailed than in the winter of 1937-38. The mortality loss for 
December, January and February was again estimated to be 6 
percent (3). This estimated loss of 80 birds left a 1939 spring 
population of 1,250, or one bird to 6.1 acres. The fall population 
in 1939 was estimated to be 2,316 birds, or one to each 3.3 acres. 
Deducting the known kill of 211 birds compiled by Moorman from 
the fall population gave a beginning winter population of 2,105, 
qr one bird" to 3.7 acres. The computed loss for the severe winter 
of 1939-40 was 1,571 birds or 75 percent, which left on Feb. 18, 
534 birds, or one bird to 14.4 acres. 
It is believed that the winter loss" for 1939-40 would have been 
as great or greater than in 1936-37 if 20 farmers had not fe4 the 
. quail in place of only 2 as in 1936-37. Cereal foods were much 
more plentiful and available than in 1936-37. The recognition 
on the part of the farmers of the advisability of getting an 
adequate seed stock through the winter may have been a very 
important reason fot: 20 farmers feeding quail during the winter 
of 1939-40. 
REARING SEASONS OF 1937, 1938 AND 1939 
In the spring of 1937 the low population density of one bird 
to 85.7 acres indicates the space available for each pair of nesting 
birds. The birds, not crowded for nesting and rearing space, had 
the further advantage of temperature and precipitation favorable 
for good cover production. The high reproductive rate of 457 
percent was the result. 
During the rearing season of 1938, the factors of temperature 
and precipitation were again favorable to the birds and provided 
an abundance of food and cover. But the population density had 
risen to one bird to 16.4 acres, resulting in greater competition 
for the more desirable nesting and rearing coverts. The per-
centage of increase for this season was 183 perce~t. 
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Throughout the 1939 rearing season the factors of temperature 
and precipitation deviated from the normal more than in the 
two previous seasons, and, in addition, the population density 
had increased to one bird to 6.1 acres, causing still greater com-
petition for suitable nesting and rearing locations. The rate 
of increase in 1939 decreased to 85 percent. 
BOB-WHITE BREEDING POTENTIAL AND PRODUCTIVITY 
The high reproductive rate of 457 percent for 1937 is not as 
high as the theoretical maximum breeding potential of 700 percent 
worked out by Leopold (6). Various limiting factors prevent 
the attainment of this maximum breeding potential of quail in 
their natural environment. Few references were found containing 
definite percentage data of the increase of the fall population of 
upland game birds above the spring breeding stock. 
A high population increase of the bob-white is reported by 
Errington (2) in writing of nesting and the life equation of the 
bob-white on 1,920 acres of an area near Prairie du Sac, Wis., 
Jor the year 1930. He presents data that show an increase of 260 
percent for the fall population over the spring breeding stock. 
Errington and Hamerstrom . (3) report an even higher increase 
of 450 percent in the fall population of quail above the spring seed 
stock on 896 acres of a 3,200 acre area near Prairie du Sac, Wis., 
in the rearing season of 1929. In the same table they calculate a 
spring breeding stock of one bird to 145 acres and a fall popu-
lation of one bird to 26.4 acres. Apparently, from these data, the 
winter of 1929-30 was a very favorable one for the survival of 
the quail since the writers report a total winter loss of only 9 
birds, or 7.44 percent. This gave a spring breeding population 
density in 1930 of one bird to 28.5 acres. The increase in the 
fall population above the breeding population was 129 percent, 
or 1 bird to 12.5 acres. The winter of 1930-31 apparently was 
another very favorable one for quail survival since a total winter 
loss of 21 birds, or 8.17 percent, was reported. This left a spring 
breeding population of 236 birds, or 1 to 13.6 acres. The rate 
of increase was not so high for the 1931 rearing season, since 
it was 69 percent, which gave a total fall population of 400 birds, 
or one to 8 acres. Since the fall population for this and the 
next four years averaged "one bird to 7.76 acres," it is possible 
that this density represents about the maximum carrying capacity 
for this part of the. Prairie du Sac area during the investigation. 
I f that population density represents the maximum carrying 
capacity for the Wisconsin area, the density was built up from 
. a low of one bird to 145 acres to a high of one bird to 8 acres 
in the course of three summers and two winters that were favor-
able for the bob-white. 
724 
An examination of the data (table 13) for southern Iowa 
shows a parallel population increase from the spring of 1937 
to the fall of 1939. The spring breeding population calculated 
for the area for 1937 was one bird to 85.7 acres and the fall 
population census data for 1939 was one bird to 3.3 acres. 
FARMER-SPORTSMAN RELATIONSHIPS 
Farmer-sportsman relationships perhaps present the 1110st 
trying problems in a game management program. The two areas 
included in this research were organized as a result of unsatis-
factory hunter-farmer relationships that were brought to a climax 
when a trespassing urban hunter killed a farmer's cow. 
When a quail. shooting season was opened in Decatur and 
Wayne counties in 1936, the first since the autumn of 1916, not 
a farmer on the area was in favor of shooting any quail on his 
farm. "Too few quail" was the reason given by them. Probably 
not more than 10 hunters were given permission to hunt quail 
during the season and very few birds were shot. 
Whenever these farmers related unsatisfactory farmer-sports-
man relationships, the hunters were invariably trespassers and did 
not represent the higher type of sportsman. Most of these 
farmers considered all strange hunters as undesirable and did 
not wish to give them permission to hunt on their farms. 
The season was closed on quail jn these counties during 1937 
and 1938, and opened in 1939 by legislative enactment. Since 
1939 data showed one quail to 3.3 acres (table 13), when the 
farmers were interviewed in November, they were asked if they 
were going to permit quail shooting on their lands. In a summary 
of the answers 11 replied they would not permit any hunting, 
8 said they intended to hunt, 6 would permit neighbors and 
friends to hunt, 10 said that they wished to hunt and to permit 
friends and neighbors, and only 3 said that they would pennit 
strangers to hunt. 
On Nov. 19, 1939, 24 farmers and 8 men from the State 
Conservation Commission and the Iowa State College Cooperative 
\Vildlife Research Unit held a meeting, preceded by an oyster 
supper in the Riddle School of Woodland Township. The farmers 
were asked if anyone present would permit urban hunters to shoot 
quail on their farms at $10.00' a day per hunter; no farmer 
responded. 
Throughout the 1939 season about 20 farmers permitted some 
-hunting on their farms, but as far as is. known no hunter was 
charged for this privilege. Most of the hunting was done by the 
farmers and their friends. A few farmers permitted strangers 
to hunt. 
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During this investigation it was learned that most of these 
farmers desired quail on their farms for aesthetic reasons. They 
frequently said that they liked to see them about and to hear 
their calls. 
726 
LITERATURE CITED 
(1) Drake, Carl J., Report of the state entomologist. Division of 
Entomology, Iowa Year Book of Agriculture. 1937. 
(2) Errington, Paul L., The nesting and life equation of the Wisconsin 
bob-white. Wilson But, 45:122-32. 1933. 
(3) Errington, Paul L., and Hamerstrom, F. N., Jr., The northern bob-
white's - winter territory. Iowa Agr. Exp. Sta., Res. But. 
201. 1936. 
(4) Green, William E., and Beed, Watson F., Iowa quail and pheasants 
in winter. - American Wildlife, Z5:83, 84, 90-92. 1936. 
(5) Iowa State Conservation Commission. Report for biennium ending 
June 30, 1936. 1936. 
(6) Leopold, Aldo, Game management Charles Schribner's Sons, New 
York. 1933. 
(7) Reed, Chas. D., Monthly Reports, U. S. Dept. Agr. Weather Bureau, 
Iowa Sect., ,46-50. 1935-1940. 
(8) Reed, 'Chas. D., Monthly Reports, U. S. Dept. Agr. Weather Bureau, 
Iowa Sect., 51 (1). 1940. 
(9) Schickele, Rainer, Economics of agricultural land use adjustments. 
Iowa Agr. Exp. Sta., Res. Bul. 209. 1937. 
